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(57) Absti-act: 

PROBLEM TO BE SOLVED: To provide a method which 
enables improvement in reliability, does not require a 
high voltage at the time of writing and erasing, and 
enables efficient manufacture of an FN flash memory. 

SOLUTION: A field oxide film 2 and a gate oxide film 4 
are fonned on a substrate 1. A window 5' in a tunnel 
region is opened, and a resist is used as a mask to 
cany out implantation of arsenic Ions. Using the resist 
as a mask, the oxide film of the tunnel window 5' is 
removed. After removing the resist, heat treatment is 
earned out to form a tunnel, oxide film 5. A first 
polysilicon film is deposited and the first polysilicon 
film is fonned into a pattern 6a. After an ONO film 7 is 
fonned. a second polysilicon film is deposited The 
first polysilicon film, the ONO film 7 and the second 
polysilicon film are pattemed in a self-aligned manner 
thereby fonrning a control gate CG, the ONO film 7 and a 
floating gate FG. 
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[Brief Description of the Drawings] 
[FIG. 1] 

A sectional view of a memory cell showing an 
embodiment 1 of the present invention. 
[FIG. 2] 

A partial plan view of a memory cell array 
showing the embodiment 1 of the present invention. 
[FIG. 3] 

A sectional view taken along line A-A in FIG. 2, 
showing the embodiment 1 of the present invention. 
[FIG. 4] 

A sectional view taken along line B-B in FIG. 2, 
showing the embodiment 1 of the present invention. 
[FIG. 5] 

(a) : an equivalent circuit diagram of a memory 
cell array having a structure in which the sources of 
memory cells arranged in three lines are connected 
with a common source line; and (b) : an equivalent 
circuit diagram of a memory cell array having a 
structure in which the sources of memory cells 
arranged in two lines are connected with a source 
line, showing the embodiment 1 of the present 
invention . 

[FIG. 6] 

(a) : a table showing operation conditions when a 
memory cell Cn in the memory cell array of FIG 5(a) 



is selected; and (b) : a table showing operation 
conditions when a memory cell Cn in the memory cell 
array of FIG 5(b) is selected, showing the embodiment 
1 of the present invention. 
[FIG. 7] 

Views showing a manufacturing process of a 
nonvolatile semiconductor memory, showing the 
embodiment 1 of the present invention. 

[FIG. 8] 

Process flow views showing a manufacturing 
process of a nonvolatile semiconductor memory, 
showing an embodiment 2 of the present invention. 

[FIG. 9] 

A sectional view of an FN flash memory according 
to the first prior art. 
[FIG. 10] 

Process flow views showing a manufacturing 
process of an FN flash memory according to the second 
prior art . 

[FIG. 11] 

Process flow views showing a manufacturing 
process of an FN flash memory according to the third 
prior art. 

[Description of References] 

1: semiconductor substrate 

2: element isolation insulating film 

3: diffusion layer 

4 : gate oxide film 

5: tunnel insulating film 
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7: ONO film 

9: channel region 

BL: bit line 

C: memory cell 

CG: control gate 

FG : floating gate 

WL : word line 
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